Tsuchiya et al. (23) determined the antigenic patterns of the medically important yeasts by cross-absorption experiments and proposed antigenic formulas for their serological classification. They produced and applied monospecific or absorbed antisera to identify the members of the genus Candida based on their antigenic formulas. Subsequently Fukazawa et al. (6) and Fukazawa and Tsuchiya (7) designed a slide agglutination scheme which uses factor sera, whereby it is possible to make rapid and accurate identification of medically important Candida species including Candida albicans serotypes A and B (5, 11) . However, because there exist complicating common antigens among these Candida species, cross-absorption for the preparation of factor sera is often accompanied by a concomitant decrease in their antibody titers.
To overcome this problem, preparation of monoclonal antibody (MAb), which is directed against a single antigenic determinant, is required in place of conventional factor sera. Although many MAbs against cell surface antigens of a variety of microorganisms (10, 12, 17, 19) have been reported, there are only a few reports on MAbs against Candida species (3, 18) . Brawner and Cutler (3) have prepared agglutinating MAb against C. albicans which reacts with C. albicans serotype A, C. tropicalis, and Torulopsis glabrata. However, they used this antibody to determine the time course of antigen synthesis and heterogeneity of antigens in the population rather than for serological identification.
Therefore, as a first step in establishing a system for serological identification of Candida species by using MAbs, we attempted to prepare agglutinating MAbs against cells of C. albicans serotype A. In this paper, we report on the
MATERIALS AND METHODS
Strains. The standard strains used in this study and their antigenic formulas are listed in Table 1 . All strains were stock cultures maintained in our laboratory. The strains used for comparative experiments were stock cultures maintained in Iatron Laboratories (Tokyo).
Extraction and purification of the polysaccharides. Yeast cells grown on modified Sabouraud glucose agar (2% glucose, 1% polypeptone, 0.5% yeast extract [Difco Laboratories, Detroit, Mich.], 1.5% agar) at 27°C for 48 h were harvested, washed three times with distilled water, heated at 100°C for 2 h, and centrifuged. After centrifugation, the mannans were extracted with alkali (4) and purified as a copper complex (9) . Alkali-extracted mannans of several Candida species possess serotype-specific determinants (22) .
Immunization. Six-week-old BALB/c mice (Charles River Japan Inc., Kanagawa, Japan) were intraperitoneally injected weekly with 0.2 ml of a heat-killed cell suspension (5 X (6) . The antibody fractions were titrated by the quantitative slide agglutination test.
(ii) 2-ME sensitivity. A 10-fold dilution of ascites fluid (100 RI) was treated with 0.1 M 2-mercaptoethanol (2-ME) for 2 h at 37°C (15) . After the treatment, the agglutinin titer of the sample was determined as described above.
(iii) Immunodiffusion test. Ascites fluids and mouse pchain and each of the y-chain-specific rabbit sera (Pel-Freeze Biochemicals, Rogers, Ariz.) were tested by immunodiffusion in 1% agarose (ME; FMC Corp., Marine Colloids Div., Rockland, Maine) in 0.02 M PBS. Holes (3 mm) in agarose plates (8 mm apart, center to center) in plastic dishes (35 by 10 mm; Becton Dickinson) were filled with ascites fluid or antisera. Reactions were read after 24 (serotype A), C. tropicalis M1017, and T. glabrata M4002, respectively, whereas it showed no detectable reaction with the other Candida strains under the conditions used (1:2 dilution). In contrast, the ascites fluid from CA5-4 showed an agglutinin titer of 1:1,280 against C. albicans M1012, C. albicans M1445 (serotype B), and C. tropicalis M1017, whereas it showed no detectable reaction with the other strains. Indirect immunofluorescence staining by using the heat-killed cells of each Candida and Torulopsis strain, the ascites fluid, and FITC-labeled rabbit anti-mouse immunoglobulin serum was also performed. All the strains that were agglutinated by the ascites fluid from CA4-2 or CA5-4 were clearly stained by immunofluorescence, although cells of C. krusei M1005 were weakly stained with the CA5-4 antibody in spite of the absence of detectable agglutination with the same antibody. Considering the antigenic formulas of these Candida and Torulopsis strains ( (3, 18) . In our experiments, the frequency of obtaining two agglutinating MAbs against C. albicans serotype A'can be summarized as follows: although 876 hybridoma-positive wells were screened from four experiments, only two clones in one experiment were obtained. The low frequency of obtaining such MAb against Candida species might be attributable mainly to the genetic background of the lower immune response of BALB/c mice to Candida cells. Under our experimental conditions, 4 to 9 weeks were required to reach the maximum agglutinin titer (1:640 to 1:1,280). Winterrowd and Cutler (25) reported a low response to C. albicans heat-killed cells in BAL13/c mice. Table 6 . In addition, factor 13b (Table 1) , which has been shown to be variable in agglutinating C. albikans serotype B strains, could be deleted from the diagnostic antigenic formula, because (i) a high-titered new factor serum (designated factor Sb) specific for all the members of C. albicans has been obtained as MAb and (ii) C. stellatoidea has been reduced to synonymy with C. albiccans in spite of its ability to assimilate sucrose (16) . Further studies for obtaining MAbs directed against other important antigenic factors for a serological identification system are in progress in our laboratories.
Serological specificity of the yeast species is dependent upon the chemical structure of their cell wall mannans, which possess antigenic determinants (2) . Regarding the chemical structure of antigenic factor 6, Suzuki and Fukazawa (22) reported that the dominant determinant of antigenic factor 6 is a mannohexaose consisting of one terminal o(1-3) linkage and four ot(1-2) linkages and might be bound, via the 3(1-6) linkage, to C-6 of the mannose residues involved in the oligosaccharide side chains of serotype A mannan. Our two MAbs may be useful also as reagents for revealing the immunochemical structures of specific determinants of C. albiccanis cell wall mannans.
